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ABSTRACT 
V L t &  sfatiA.tia don channel &d&h wue debcnibed don Poo& 9 ,  1 1 ,  13 
and 1 t i  i n  fhe Ui6bb6ippi Rivm .tO dchnLne  diddehenca i n  g m  cl .ab abundance 
and caunative hactou. The 1970 gem &A was Xhe mobf abund&, Veitq pook 
geatr &seb o c c w e d  i n  1911 and 1972. The 7973 e a  d a d  w a  n t i g k t e  b & u  X than 1474. Yeah &A abuvldance od channd cat@ was ~b fab!Al~ed  i n  d e  &imf 
yean ad Ride.  dwing spawning oh  hatching. No case and bedded heAm%o~~h, ip~  
coutd be w/rhelated wi-th p u L i c i d a  i n  eggs, o v h a n  pasrc~Lt i ten ,  &cuncktq oh 
waten & v d  ~ ~ u c t d o f i b .  Spawning fime and LuctennLtg w a  con/rdahy t o  watm 
tempmdme,  b u t  had no dihect (~noCidt ion t o  ebLab.Uhme& od ye& d a b  
s.thengfh. T u / t b i c k t g  &o indhencbed ~pawning, b u t  W C V ~  no2 adequdtdy rneabmed 
fo  ddenuine ih fatal edded. Factou A h d  wwehe sunpected 20 be i nvoLved, 
b u t  vtof evrteuted i n  *kin study, w u e  ad& popuRutLon den~Lty,  abuvldance 0 6  
pnedaCon and cornpetaton s p e d a ,  doad a w a i L a b ~ g ,  md Xhe q& o h  npawning 2 hab2a.t. Mone f h a  a ding& ducton obviowLy ad@& yeah ceLMn undance. 
T w h g  Ln Xhe main channel ad t h e  sXheam dwing Augwf was detehmined to bbe 
nhe mast batibdactony me-thod 06  ~LLkveqiflg gem &asb ~ & / r e ~ g X h  06 0-age cha~nel  
cai-dd h . 
INTRODUCTION 
Channel c a t f i s h  is  a valuable  commercial food f i s h  i n  t h e  upper Miss iss ippi  
River bas in .  Annual harves t  from 1953-1964 averaged over 1.75 mi l l ion  l b s  with 
more than 70% o f  t h e  catch taken adjacent  t o  Iowa (Nord, 1967). Iowa fishermen 
repor ted  annual ha rves t s  up t o  800,000 lbs: A t  cu r ren t  market p r i ces  t h e  
wholesale value exceeds $300,000. 
Fishing p ressu re  i s  q u i t e  h igh  along t h e  r i v e r  r e s u l t i n g  i n  cropping soon 
a f t e r  channel c a t f i s h  reach  t h e  1 3  i n c h  Legal s i z e  l i m i t  Ctlelms, 1967). Changes 
i n  year  c l a s s  abundance cause l a r g e  annual harves t  f l u c t u a t i o n s .  Increas ing  t h e  
s t a t u t o r y  s i z e  l i m i t  from 1 3  inches t o  15 inches vras recommended as  a remedial 
measure f o r  reduct ion  of what appeared as overharvest  o f  immature f i s h  (Helms, 
1969). Weight of t h e  f i s h e l y  would inc rease  with t h e s e  r e s t r i c t i o n s  by per-  
mi t t ing  growth i n  s tanding crop before  cropping and minimize f l u c t u a t i o n s  i n  
harves t  by reducing dependence of t h e  f i s h e r y  on fewer year  c lasses .  The 
proposed inc rease  i n  t h e  l e g a l  s i z e  l i m i t  met s t r o n g  opposi t ion  from commercial 
fishermen because t h e  smal ler  c a t f i s h  which can be  used f o r  ind iv idua l  se rv ing  
by re s t au ran t s  a re  i n  g r e a t e s t  demand. 
The current  s tudy had two p r i n c i p l e  o b j e c t i v e s .  First ,  t o  determine causes 
o f  v a r i a t i o n  i n  year  c l a s s  abundance; and second, t o  develop and evalua te  a 
survey technique which can be used t o  determine yea r  c l a s s  s t r e n g t h  and p r e d i c t  
p o t e n t i a l  y i e l d .  
DESCRIPTION OF STUDY AREAS 
Channel c a t f i s h  populat ions from four of t h e  11 navigat ion  pools bordering 
Iowa were s e l e c t e d  f o r  inves t iga t ion .  These inc lude  Pool 9 near  Lansing, Pool 11 
nea r  Dubuque, Pool 1 3  near  Bellevue and Pool 18 nea r  Burlington (Figure 1 ) .  
Pool 9 extends from r i v e r  mile  (RM) 679.2 t o  647.9, encompassing 27,900 
su r face  acres .  Aquatic h a b i t a t  c o n s i s t s  of .3% t a i l w a t e r s ,  7.9% main channel, 
5.9% main channel border ,  4.8% s i d e  channel, 35.3% slough and 45.8% lake  (Helms, 
1968). Water q u a l i t y  i s  exce l l en t  with no major metropoli tan p o l l u t i o n  sources .  
Though water  c l a r i t y  i s  genera l ly  h ighe r  than downstream pools ,  s i l t  t u r b i d i t y  i s  
introduced p e r i o d i c a l l y  v i a  t h e  Upper Iowa River, t h e  mouth o f  which is loca ted  
a t  RM 671.1. Dense growths o f  aqua t i c  vegeta t ion  a r e  present  throughout most o f  
t h e  shallow backwater h a b i t a t s .  The f i v e  year  mean (1969-1973) commercial f i s h  
ha rves t  from Pool 9 i s  76.4 lbs/A. Cat f i sh  con t r ibu te  6.8% o r  5 . 2  lbs/A. 
Pool I 1  extends from RM 615.1 t o  583.0. Aquatic h a b i t a t  comprises 19,600 
su r face  acres  cons i s t ing  of .3% t a i l w a t e r s ,  11.9% main channel, 8.9% main 
channel border ,  7.7% s i d e  channel, 10.6% slough and 60.7% lake .  Pool 11 is  a l s o  
devoid o f  major metropoli tan and i n d u s t r i a l  sources o f  po l lu t ion .  Water c l a r i t y  
i s  of ten  low because o f  s i l t  from a g r i c u l t u r a l  land  runoff  introduced by t h e  
Turkey River a t  RM 608.2 and o the r  small  t r i b u t a r y  streams. Turbid i ty  i s  q u i t e  
pronounced following periods o f  heavy r a i n f a l l .  Overall  commercial f i s h  harves t  
'study was p a r t i a l l y  financed by Projec t  2-178-R; Commercial F isher ies  
Research and Development Act (PL 88:309) administered by t h e  National Marine 
F i she r i e s  Service ,  NOAA. 
LOCK &DAM 
NO. 9 
12 
D NO. 
14 
a t ion  of pools sampled f o r  channel c a t f i s h  i n  Miss iss ippi  River.  
i s  considerably lower than Pool 9 with 26.3 Lbs/A. Ca t f i sh  harves t  is s i m i l a r ,  
5 .9  lbs/A, and cont r ibuted  22.8% of t h e  f i s h e r y .  
Pool 1 3  i s  loca ted  between RM 556.7 and 552.5. I t  encompasses 26,970 
su r face  acres cons i s t ing  of .3% t a i l w a t e r s ,  10.1% main channel,  10.1% main 
channel border ,  4.9% s i d e  channel, 10.1% slough and 64.5% lake.  Although 
genera i ly  devoid of metropoli tan sources o f  p o l l u t i o n ,  SphaenkutZw o r i g i n a t i n g  
at Dubuque (RM 578) is  abundant throughout t h e  pool during l a t e  % i n t e r  during 
some years  (Helms, 1970). Pool 1 3  i s  inc reas ing ly  more t u r b i d  because o f  
a g r i c u l t u r a l  runoff from l o c a l  t r i b u t a r y  s treams,  e s p e c i a l l y  t h e  Maquoketa 
River at  RM 548.7. Harvest of commercial f i s h  i n  Pool 1 3  i s  27.1 lbs/A. 
Cat f i sh  harves t  is about 4 . 3  lbs/A., 15.2% o f  t h e  t o t a l  catch weight. 
Pool 18 extends from RM 437.1 t o  410.5 and contains an a r e a  o f  12,650 
su r face  ac res .  Backwaters and l ake  h a b i t a t s  make up a sma l l e r  f r a c t i o n  o f  t h e  
a rea  of t h i s  pool than i n  o t h e r  pools .  Habi ta t  cons i s t s  o f  .7% t a i l w a t e r s ,  
22.1% main channel,  20.5% main channel border ,  14.8% s i d e  channel,  10.5% slough 
and 31.6% lake .  Pool 18 contains heavy s i l t  t u r b i d i t y  throughout much o f  t h e  
year ,  and submerged aquat ic  vegeta t ion  i s  n e a r l y  absent i n  most of t h e  pool. 
Sphuuo.tie(l6 o r i g i n a t i n g  a t  Muscatine (RM 453) i s  p resen t  during win te r  months. 
The t o t a l  commercial ha rves t ,  64.6 Lbs/A, i s  nea r ly  a s  high as  i n  Pool 9 and 
exceeds all. pools  i n  c a t f i s h  ha rves t  with a ca tch  o f  9 . 3  lbs/A, 14.5% of  t h e  
t o t a l  catch weight.  
CHANNEL CATFISH REPRODUCTION POTENTIAL 
The first year  of l i f e  is most important i n  e s t a b l i s h i n g  yea r  c l a s s  
abundance f o r  most f i s h  s p e c i e s ,  Inves t iga t ions  o f  v a r i a t i o n  i n  channel c a t f i s h  
year c l a s s  s t r e n g t h  commenced with an e f f o r t  t o  determine spawning p o t e n t i a l .  
Observations on spawning success and young su rv iva l  u n t i l  t h e  s i z e  limit was 
reached followed. 
The inves t iga t ions  o f  spawning p o t e n t i a l  included fecundity,  analys is  o f  
eggs f o r  p e s t i c i d e s  and ovary examination f o r  p a r a s i t e s .  
Fecundity d a t a  (Table 1)  were c o l l e c t e d  i n  a l l  f o u r  pools during each 
season,  1972-1974, from 277 f i s h  ranging i n  s i z e  from 13.0 inches (.55 lbs )  t o  
28.8 inches (12.5 l b s ) .  Ova were counted i n  10 m l  a l iquo t s  from ovar ies  
preserved i n  10% formalin. Tota l  ova counts ranged from 2,894 t o  36,376. 
Linear r eg ress ion  equations f o r  t o t a l  length  and weight on ova were 
completed using t h e  simple funct ions Y a + b TL and Y - a + b Wgt, where 
Y = t o t a l  ova, TL = t o t a l  body length  i n  inches and Wgt = body weight i n  lbs .  
Coeff ic ient  f o r  s o l u t i o n  of t h e  equation were as  follows: Ova = -19,999 + 
1,887 TL and Ova = 5,238 + 3,356 W g t .  Sixty-e ight  percent  of t h e  v a r i a t i o n  i n  
ova counts were explained by length and 66% by weight. 
Table 1. Sample s i z e  and body measurements o f  channel c a t f i s h  examined f o r  
fecundi ty  from four pools  of t h e  Miss iss ippi  River. 
Pool 9 Pool 11- Pool 1 3  Pool 18 
Sample s i z e  
1972 21 
1973 22 
1974 30 
Range i n  body length  
i n  inches 
39 72 15.4-21.9 13.5-25.7 14.2-23.3 13.2-20.3 
1973 13.1-22.5 13.3-25.8 13.1-26.0 13.0-24.0 
19 74 13.4-22.0 13.8-25.5 13.9-28.8 13.0-24.3 
Range i n  body weight 
i n  l b s  
1972 1.27-4.13 .94-6.65 .98- 5.23 .77-3.20 
1973 .86-4.41 .85-7.95 .88- 7.70 .88-5.35 
1974 .99-4.32 .96-7.30 .92-12.50 .58-4.50 
Mult iple  r eg ress ion  o f  TL and Wgt on ova (Y = a + blTL + b2Wgt) was: 
Ova = -10,200 + 1,137 TL + 1.,430 Wgt. About 69% o f  t h e  v a r i a t i o n  was explained 
by t h e  independent va r i ab les .  
Separa te  ca lcu la t ions  o f  l i n e a r  regress ions  and mul t ip le  regressions o f  TL 
and Wgt on ova were made t o  determine d i f f e rences  between pools  and years  (Tables 
2 and 3) .  A l l  years  were found t o  be  s t a t i s t i c a l l y  i d e n t i c a l  (P > .05),  and 
t h e r e  was no s i g n i f i c a n t  d i f f e rence  between pools  f o r  length on ova. There was 
a s i g n i f i c a n t  d i f f e rence  (P < .05) between some pools  i n  r eg res i son  o f  weight 
on ova. In t e rcep t  (a) was g r e a t e r  i n  Pool 11 than Pools 1 3  and 18, and s lope  
(b) was g r e a t e r  i n  Pool 18 than  f o r  Pools 11 and 13. 
Overall  egg production averaged 6,088 ova/lbs o f  f i s h  with a s tandard  
devia t ion  o f  i 1,858. There were no s i g n i f i c a n t  d i f ferences  between pools o r  
years  i n  egg production (Table 4 ) .  
PEST1CIVE.S IN OVARIES 
Ovaries were analyzed f o r  p e s t i c i d e  content as  a poss ib le  f a c t o r  inf luencing  
production o f  young. Sampling was designed t o  d e l i n e a t e  d i f ferences  between 
yea r s ,  pools ,  and s i z e  of f i s h .  Two s i z e  groups (13-15 and 17-19 inches) o f  f i s h  
were s e l e c t e d  f o r  analys is .  Composite samples from each s i z e  were co l l ec ted  from 
commercially harves ted  f i s h  during spawning seasons i n  1972-1974 (Table 5 ) .  
Samples were wrapped i n  aluminum f o i l ,  s ea led  i n  p l a s t i c  bags and frozen u n t i l  
co l l ec t ions  were completed. 
Table 2. Simple l i n e a r  regress ion  components o f  t o t a l  body length  and weight 
on ova number by pool i n  t h e  Miss iss ippi  River. 
Parameter Pool 9 ' Pool 11 Pool 1 3  Pool 18  
T o t a l  length  on ova 
Sample s i z e  73 6 5 63 75 
I n t e r c e p t  (a) -14,610 -15,542 -25,499 -18,985 
Standard e r r o r  o f  a (Sa) -3,657 -3,501 -2,407 -2,024 
Slope (b) 1,587 1,702 2,172 1,778 
Standard e r r o r  of  b (Sb) 210 185 128 118 
Coeff ic ien t  o f  determinat ion ( R ~ )  45% 5 7% 82% 76% 
Weight en ova 
Sample s i z e  73 65 6 3  75 
In t e rcep t  (a) 3,825 8,453 4,398 2,087 
Standard e r r o r  of a CSa) 1,189 1,268 5 36 72 7 
Slope 4,120 2,520 2,482 4,671 
Standard e r r o r  o f  b (Sb) 500 344 14 3 336 
Coeff ic ien t  o f  determinat ion ( ~ 2 )  49% 4 7% 91% 73% 
Table 3. Mul t ip le  l i n e a r  r eg res s ion  components o f  t o t a l  body l eng th  and weight 
on ova number i n  four  pools  of  t h e  Miss i s s ipp i  River. 
Parameter Pool 9 Pool 11 Pool 1 3  Pool 18  
Sample s i z e  
In t e rcep t  (a) 
Standard e r r o r  of a (Sa) 
Coef f i c i en t  bl 
Standard e r r o r  o f  b l  (Sbl) 
Coef f i c i en t  b2 
Standard e r r o r  of b2  (Sb2) 
Coef f i c i en t  o f  determinat ion ( ~ 2 )  

Table 5 .  Number and s i z e  of f i s h  s e l e c t e d  f o r  ovary p e s t i c i d e  analys is  by pool 
and year .  
S ize  range 
Location i n  inches 
Sample s i z e  
1972 1973 1974 
Pool 9 
Pool 13 
Pool 18 15 1 0 4 5 
10 4 9 
Analyses were cont rac ted  by an independent f i r m  using procedures i d e n t i c a l  
t o  those  repor ted  by Morris and Johnson (1969). Pes t i c ides  q u a n t i t a t i v e l y  
i d e n t i f i e d  were : DDT, DDE, DDD, opDDT, Die ld r in  and Heptachlor Epoxide. 
The f i rs t  t e s t s  were made t o  determine d i f ferences  between la rge  and small 
f i s h .  Samples from Pool 18 taken i n  1972 were s e l e c t e d  f o r  t h i s  comparison. 
Differences i n  concentrat ions of t h e  p e s t i c i d e s  (Table 6) d i d  no t  vary 
s u f f i c i e n t l y  by s i z e  group t o  warrant sepa ra te  ana lys i s  so remaining samples 
were pooled. 
Table 6 .  Comparison o f  ovary p e s t i c i d e  l e v e l s  of two s i z e  groups o f  channel 
c a t f i s h  from Pool 18, 1972, i n  p a r t s  p e r  b i l l i o n  Cppb). 
P e s t i c i d e  (ppb) 
S ize  range DDT DDE DDD opDDT Die ldr in  Heptachlor 
i n  inches Epoxide 
13-15 7 7 10 4 18 3 
17-19 10 9 1 8  6 29 3 
Test  r e s u l t s  showed very low p e s t i c i d e  l e v e l s ,  presumably having no e f f e c t  
on spawning. Ranges of p e s t i c i d e  content  f o r  t h e  s i x  compounds a r e  l i s t e d  i n  
Table 7 by pool  and year .  No important p a t t e r n s  o r  t r e n d  over time o r  loca t ion  
were exh ib i t ed  except fox Dieldrin.  D ie ld r in  ranged from 5 ppb i n  Pool 9, 1972, 
t o  103 ppb i n  Pool 18, 1974, a sys temat ic  inc rease  both i n  time and downstream 
loca t ions .  The present  concentrat ions wete not  considered high enough t o  a f f e c t  
spawning, but continued e l exa t ion  might cause se r ious  consequences. Higher 
concentrat ions oC Die ldr in  i n  downstream pools i s  cont r ibuted  by accumulated 
a g r i c u l t u r a l  runoff  a s soc ia t ed  with s o i l  e ros ion  where Aldrin is used f o r  t h e  
con t ro l  of corn rootworm (Morris and Johnson, 1970). 
Table 7. P e s t i c i d e  content o f  channel c a t f i s h  ova i n  ppb by pool and year.  
- 
Pool 9 
DDT . O L O  .009 .020 .013 
DDE .007 .007 .011 .008 
DDD ,003 .007 .020 .010 
opDDT ,005 .006 . O l O  .007 
Die ldr in  5 5 13 8 
H. Epoxide ,006 .005 .010 .007 
Pool 11 
DDT .005 .010 .016 .010 
DDE .003 .007 ,008 .006 
DDD .002 .003 ,016 .007 
opDDT .003 .006 .009 .006 
Die ldr in  10 12 1 3  1 2  
H. Epoxide .003 .006 .009 .006 
Pool 1 3  
DDT .003 .008 .005 .005 
DDE .003 .004 .005 .004 
DDD .002 .003 .004 .003 
opDDT .002 .005 .003 .003 
Die ldr in  13 18 29 20 
H. Epoxide .002 .008 .004 .005 
Pool 18 
DDT .009 .017 .005 .010 
DDE .008 .015 .005 .009 
DDD -014 .009 .009 .011 
opDDT .005 .010 .003 .006 
Die ldr in  24 99 103 75 
H. Epoxide .003 .005 .013 .007 
0 VARl AN PARASITES 
During previous s t u d i e s  worm-like p a r a s i t e s ,  presumably a f luke ,  were 
observed i n  ovaries  o f  channel c a t f i s h  i n  Pool 18. As a r e s u l t ,  su rve i l l ance  
f o r  t h i s  p a r a s i t e  was conducted during t h e  present  s tudy f o r  t h e  purpose o f  
a s soc ia t ing  t h e  incidence of occurrence w'ith young-of-the-year production. 
S ingle  ovar ies  c o l l e c t e d  i n  May and June f o r  fecundity were examined f o r  
p a r a s i t e s .  During t h e  3-year s tudy per iod ,  none o f  t h e  f lukes  were observed. 
Psevious occurrence o f  ovar ian  p a r a s i t e s  was mot l i k e l y  an i s o l a t e d  i n f e s t a t i o n  
of minor importance. 
SEASONAL SPAWNING ACTIVITY 
Knowledge o f  t h e  time, i n t e n s i t y  and success of spawning w a s  important i n  
t h e  s tudy.  Since p r e c i s e  measurement o f  t h e s e  parameters was impossible, 
information and samples c o l l e c t e d  a t  commercial landings were used t o  make 
sub jec t ive  es t imates .  A popular and successfuZ method o f  capturing c a t f i s h  
during spawning season i s  t o  b a i t  n e t s  with seve ra l  gravid female c a t f i s h .  
Overal l  c a t d l  success by t h i s  f i s h i n g  method was t h e  b a s i s  f o r  evalua t ing  
spawning a c t i v i t y .  Fishermen were quest ioned about da tes  o f  spawning runs, 
catch peaks, egg depos i t ion  i n  n e t s  and t h e  e f f e c t s  o f  changes i n  r i v e r  condi- 
t i o n s  on catch success.  
Because of t h e  vas t  number of va r i ab les ,  it was d i f f i c u l t  t o  a s soc ia t e  
environmental parameters with spawning a c t i v i t y .  Temperature, t u r b i d i t y  and 
water l eve l  g r e a t l y  a f f e c t e d  spawning per iod  catch success.  Temperature dec l ine  
o r  inc rease  i n  t u r b i d i t y  lowered catch r a t e s  by reducing spawning a c t i v i t y .  
High water  l e v e l  r e s u l t e d  in  spawning on wooded i s l ands  not genera l ly  accessable 
t o  conventional f i s h i n g  techniques.  
The information from fishermen w a s  o f t en  conf l i c t ing .  Much o f  t h i s  
r e s u l t e d  from d i f f e rences  i n  gear ,  f i s h i n g  techniques, types of a reas  f i shed 
and segments of t h e  pool f i shed .  Dif ferent  pool segments var ied  considerably 
i n  depth, t u r b i d i t y ,  and current  v e l o c i t y .  Spawning occurred somewhat e a r l i e r  
i n  upper pool  a reas  than i n  t h e  more s luggish  and o f t e n  deeper downstream 
por t ions .  Water warmed more quickly  i n  t h e  shallow back water  and fishermen 
repor ted  e a r l y  spawning. Lower catch success was a l s o  repor ted  by t h e  onset 
o f  mud-laden water .  Thus, sudden t u r b i d i t y  o f t e n  a f f e c t e d  t h e  commercial 
f i s h i n g  below t r i b u t a r y  streams and not  those  f i s h i n g  above nor  near  t h e  
opposi te  bank. 
SPAWNSNG CHRONOLOGY O F  CHANNEL CATFISH 
The 1972 spawning season appeared t o  be s i m i l a r  i n  a l l  pools .  I n i t i a l  
spawning was observed between 17-20 May. Most gravid females taken during t h i s  
per iod  were r e d i s t r i b u t e d  among n e t s  as  b a i t .  Peak harves t  occurred 26-29 May 
and was followed by a sharp reduct ion  i n  catch 30 May through 2 June. Harvest 
increased  from 4-10 June with few spawners taken a f t e r  15 June. 
The 1973 spawning run extended fo r  a Longer per iod  than 1972 a f t e r  
beginning a t  a l a t e r  da te .  Gravid females were not captured u n t i l  t h e  end o f  
May and some fistiermen expressed b e l i e f  t h e  run s t a r t e d  on 7 o r  8 June. F i r s t  
eggs were observed i n  n e t s  on L O ,  12,  9 and 16 June i n  t h e  four  pools ,  
r e spec t ive ly .  Peak a c t i v i t y  was judged t o  have occurred from 10-15 June i n  
Pools 11, 1 3  and 18,  bu t  no d iscernable  peak was repor ted  i n  Pool 9. 
Cold r a i n  and muddy water was respons ib le  f o r  a sharp  dec l ine  i n  catch 
a f t e r  15 June i n  Pool 18, while  a more gradual  dec l ine  a f t e r  15 June i n  Pools 
11 and 1 3  was a t t r i b u t e d  t o  cooling temperature. Most fishermen agreed t h e  
spawning run was complete by 22-25 June i n  t h e  th ree  upper pools and by 28-30 
June i n  Pool 18. 
The 1974 spawning season was l a t e r  and extended longer than t h e  1973 season. 
Some fishermen, p a r t i c u l a r l y  i n  Pools 1 3  and 18 repor ted  t ak ing  small numbers o f  
spawners 24-26 May, but  few were taken before  1 June. Most fishermen agreed t h e  
major run began 4-10 June and continued u n t i l  t h e  first  week o f  Ju ly .  
R E L A T l O N S H l P  BETWEEN SPAWNING CHRONOLOGY AND ENVIRONMENTAL FACTORS 
Examination o f  water  temperature and gage he igh t  d a t a  suggested catch 
success during spawning was most c lose ly  r e l a t e d  t o  temperature, p a r t i c u l a r l y  
with respect  t o  i n i t i a l  spawning a c t i v i t y ,  which i n  most in s t ances  began about 
6 5 ' ~  on 16 May. This temperature was no t  a t t a i n e d  i n  1973 u n t i l  2 June. I n  
1974, 65 OF was exceeded on 22-23 May only t o  drop below t h i s  temperature u n t i l  
t he  end o f  t h e  month. I n i t i a l  catches and presumably i n c i p i e n t  spawning a c t i v i t y  
corresponded with these  da te s .  
Seasonal d i f ferences  i n  catch success were a l s o  r e f l e c t e d  by r i v e r  s t a g e  
and t u r b i d i t y  a s soc ia t ed  with Land runoff .  River discharge was h ighe r  i n  1973 
than 1972, p a r t i c u l a r l y  i n  lower pools .  Pools 11, 13, and 18 remained 5-9 f t  
above 1972 l e v e l s  and commercial fishermen experienced d i f f i c u l t y  tak ing  f i s h  
both because o f  increased  cu r ren t  v e l o c i t y  i n  t r a d i t i o n a l  f i s h i n g  grounds and a 
tendency f o r  c a t f i s h  t o  spawn i n  inaccessable  wooded areas.  
In comparison, r i v e r  s t a g e  was l e s s  exaggerated a t  Pool 9.  During 1972, 
r i v e r  s t a g e  dropped throughout t h e  15 May-15 June per iod  from 28 t o  25 f t .  The 
r i v e r  s t a g e  began a t  29 f t  on 15 May, 1973 and c r e s t e d  4 f t  above 1972 l e v e l s  on 
1 June and re turned t o  25 f t  on 15 June.  In 1974, r i v e r  l e v e l s  c res t ed  on 20 May 
and rose again beginning 1 June continuing throughout much of t h e  spawning per iod  
and c r e s t e d  20 June  i n  Pool 9 and 25 June i n  Pool 18. 
QUALITY OF COMMERCSAL CATCH DURING S P A U N l N G  
Although records o f  c a t f i s h  catches during spawning f o r  previous years  were 
not  ava i l ab le ,  most fishermen ind ica ted  1972 was nea r ly  normal i n  a l l  pools.  
Water l eve l s  were below s t ages  which f loods timbered areas and t h e  e f f e c t s  o f  
high water  causing spawning t o  occur i n  timbered areas was unimportant t h a t  year .  
Quali ty o f  t h e  catch during spawning i n  1973 by commercial fishermen va r i ed  
wi th in  pools as  wel l  as  between pools .  Pool 18 w a s  considered by most t o  be 
good o r  b e t t e r  than average i n  1973. Pool 1 3  fishermen s t a t e d  1973 was t h e  worst 
year  i n  many because o f  high water.  I n  Pool 11, opinions ranged widely from good 
t o  f a r  below average. About one-half of t h e  fishermen contacted thought i t  was 
b e t t e r  than 1972 with o the r s  s t a t i n g  it was worse. Pool 9 fishermen s t a t e d  the  
spawning run was poor because i t  began l a t e  i n  t h e  yea r  and occurred during 
r ap id ly  dec l in ing  water  l e v e l s .  The water  was too  h igh  i n i t i a l l y  and too  low a t  
t h e  end. 
Fishermen i n  a l l  pools  comnented t h a t  t h e  1974 spawning season was t h e  b e s t  
f o r  f i s h i n g  i n  many years  and r e s u l t e d  i n  a s t eady ,  long l a s t i n g  per iod  o f  high 
ca tch .  Water l e v e l s  were gene ra l ly  r a i s i n g  and temperature increased  systemati-  
c a l l y  r a t h e r  than f luc tua t ing .  
AGE AND GROWTH STATISTICS OF CHANNEL CATFISH 
Age and growth s t a t i s t i c s  were computed from subsamples conta in ing  1,699 
f i s h  captured i n  b a i t  n e t s  i n  1972. Analyses were conducted t o  determine 
d i f ferences  between pools ,  seasonal  changes i n  growth r a t e ,  body condit ion and 
o t h e r  b i o l o g i c a l  parameters.  Five o r  fewer f i s h  were s e l e c t e d  wi th in  each 
1/2 inch i n t e r v a l ,  weighed t o  t h e  n e a r e s t  .01 l b s ,  measured i n  t o t a l  length t o  
t h e  nea res t  '1 inch and a pec to ra l  s p i n e  c o l l e c t e d  f o r  aging. Aging was 
accomplished by p r o j e c t i n g  a sec t ioned s p i n e  image (40X) onto a screen  f o r  i n t e r -  
p re t a t ion .  Annuli r a d i i  were measured along t h e  anter io-vent ra l  po r t ion  o f  each 
sec t ion .  Annular measurements and length-weight da ta  were computer analyzed by 
t h e  SHAD program (Mayhew, 1973). Age and growth s t a t i s t i c s  were computed f o r  
each pool wi th  monthly samples processed independently. Tota l  est imated body 
length a t  each annulus was back ca lcu la t ed  by d i r e c t  proport ion with t h e  o r i g i n  
a t  0. Monthly growth increments were determined by s u b t r a c t i n g  mean ca lcu la t ed  
length a t  l a s t  annulus from t h e  corresponding length  a t  capture.  Samples were 
c o l l e c t e d  during 1973 and 1974 i n  an i d e n t i c a l  manner f o r  computation o f  monthly 
incremental growth and body condit ion.  
Channel c a t f i s h  of ages I - V  were represented  i n  a l l  pools except Pool 1 3  
where age V was absent.  One age V I  f i s h  w a s  examined from Pool 18. Age and 
growth s t a t i s t i c s  were s i m i l a r  f o r  each month, s o  d a t a  were combined wi th in  
pools  by averaging monthly da ta .  Result ing mean body length  a t  t h e  l a s t  annulus 
(Table 8) were s i m i l a r  t o  t h e  grand average ca lcu la t ed  length (Table 9) i n  a l l  
pools  f o r  ages 1-111. Var ia t ions  of age 111 o r  o l d e r  were a t t r i b u t e d  t o  small  
sample s i z e .  
S imi la r  growth was observed through age I1 i n  a l l  pools .  Af ter  age 11, f i s h  
i n  Pools 9 and L l  were lar,ger than those  i n  Pools 1 3  and 18. Calculated body 
length  a t  each age f o r  combined pools  was 4.0,  7.5, 10.7, 13.3, 12.9 and 17.6 
inches f o r  t h e  f i r s t  s i x  years  o f  l i f e .  Grand average ca lcu la t ed  length  a t  each 
yea r  of l i f e  f o r  combined pools was 3.7,  7.3, 10.4, 12.9, 13.4 and 17.6 inches 
froan t h e  same ages. 
Table 8. Calculated body length  i n  four  Miss iss ippi  River pools.  Monthly range 
i n  ca lcu la t ed  body length  i s  subtended. 
Age Pool 9 Pool 11 - Pool 1 3  Pool 18 Mean 
a No range i n  ca lcu la t ed  body Length determined. 
Table 9.  Grand average ca lcu la t ed  body length  o f  channel c a t f i s h  a t  each y e a r  
o f  l i f e  i n  four  Miss i s s ipp i  River pools .  Monthly range i n  ca lcu la t ed  
body length i s  subtended. 
Year o f  l i f e  Pool 9 Pool 11 Pool 1 3  Pool 18 Mean 
I 3.6 3.6 3.9 3.9 3.7 
3.3- 4.1 3.2- 3.9 3.6- 4.3 3.7- 4.1 
2 7.5 7 .2  7.2 7.1 7 .3  
7.3- 7.9 6.6- 8.0 6.5- 7.9 6.6- 7.6 
3 11.0 10.5 9.9 10.1 10.4 
10.1-11.9 8.5-13.8 9.0-11.1 9.1-11.1 
4 13.6 11.0 12 .7  12.7 12.9 
12.6-14.5 , 9.5-12.3 10.5-14.5 11.1-14.3 
5 15.2 10 .3  13.9 13.4 
a a a 
6 17.6 17.6 
a 
a 
No range i n  ca lcu la t ed  body length  determined. 
LENGTH-WEIGHT RELATIONSHIP  O F  CHANNEL CATFISH 
The length-weight r e l a t i o n s h i p  expressed by t h e  transformed l i n e a r  equation 
log  W = a + b loglOL 10 
where W = weight i n  l b s  and L = body length  i n  inches were computed each month 
by pool i n  1972, Overal l  mean f o r  t h e  b values was 3.067 with indiv idual  pool 
means o f  3.097 f o r  Pool 9 ,  3.128 f o r  Pool 11, 3.058 f o r  Pool 13 and 2.986 f o r  
Pool 18 (Table 10).  Tes t ing  t h e  means i n  a t - d i s t r i b u t i o n  showed no s i g n i f i c a n t  
d i f f e rence  between b values a t  t h e  95% l e v e l .  Therefore,  length-weight r e l a t i o n -  
s h i p s  were considered i d e n t i c a l  i n  a l l  pools  o f  t h e  Miss iss ippi  River and were 
no t  computed a f t e r  1972. 
Table 10. Regression c o e f f i c i e n t s ,  s tandard  e r r o r  o f  c o e f f i c i e n t s ,  and 
c o r r e l a t i o n  c o e f f i c i e n t s  o f  length-weight r e l a t i o n s h i p  f o r  channel 
c a t f i s h  from four pools  of t h e  Miss iss ippi  River. 
Parameter es t imated  Pool 9 P o o l 1 1  P o o l 1 3  P o o l 1 8  Mean 
In te rcep t  (a) -3.663 -3.691 -3.635 -3.557 -3.637 
Standard e r r o r  o f  a (Sa) - .051 - .063 - .136 - .082 - .083 
Slope (b) 3.097 3.128 3.058 2.986 3.067 
Standard e r r o r  o f  b (Sb) .051 .065 .082 . 0 84 .071 
Corre la t ion  c o e f f i c i e n t  ( r )  .991 .986 .985 .982 .986 
COEFFZ C I E N T S  O F  CONP?T?ON O F  CHANNEL C A T F l S H  
Coeff ic ients  o f  condi t ion  (C) were computed as  a measure o f  r e l a t i v e  
plumpness f o r  t h e  purpose of comparing seasonal  wel l  being. During t h e  first 
two years  o f  s tudy,  C was computed a t  1/2 inch  length i n t e r v a l s  by month f o r  
each pool (Helms, 1973 and 1974). Large f i s h  tended t o  be more plump than small  
ones,  p a r t i c u l a r l y  during J u l y  and August. Adult females taken i n  pre-spawning 
condi t ion  during t h e  months o f  May and June a l s o  exh ib i t ed  h igh  ponderal indices .  
Seasonal comparisons us ing  t o t a l  samples were not  poss ib le  because adu l t  
f i s h  were not  present  i n  a l l  samples. To e l imina te  b ia s  caused by incons i s t an t  
sample s i z e s  of adu l t  f i s h ,  only f i s h  measuring 6-12 inches were used t o  compare 
ponderal ind ices  by yea r ,  month and pool .  
Ponderal ind ices  of 6-12 inch  f i s h  var ied  by y e a r  and season with each pool 
having s i m i l a r  t r ends  (Table 11) .  The o v e r a l l  average with months and years  
combined was 27 i n  a l l  pools .  Condition f a c t o r s  f o r  years  combined increased  i n  
May-July, followed by a continual  d e c l i n e  thsough October with modes occurr ing 
i n  J u l y .  Condition f a c t o r s  f o r  months combined were h ighes t  i n  1973 with 1972 
and 1974 being nea r ly  equal.  
Table 11. Coeff ic ients  of condi t ion ,  C ,  f o r  channel c a t f i s h  ranging from 
6.0-12.0 inches i n  body length  from f o u r  pools of t h e  Miss iss ippi  
River from 1972-74. Monthly range i n  C value is subtended. 
Condition f a c t o r  
Year c o l l e c t e d  Pool 9 Pool 11 Pool 1 3  Pool 1 8  Mean 
Condition f a c t o r s  f o r  ind iv idua l  samples va r i ed  somewhat between pools and 
r e f l e c t e d  s p e c i f i c  circumstances f o r  t h a t  t ime and place.  This  was expected as 
environmental condit ions d i f f e r e d  between pools .  S t r e s s  condit ions wi th in  t h e  
s tudy per iod  d i d  no t  appear 'io be a f a c t o r  i n  reducing body condi t ion  
s u f f i c i e n t l y  t o  a f f e c t  su rv iva l .  With t h e  exception o f  Pools 1 3  and 18 i n  
September and October,  1974, C remained above 25. 
SEASOMAL GROWTH O F  CHANNEL C A T F I S H  
Ivlonthly growth increments were used as  an i n d i c a t o r  o f  v a r i a t i o n  i n  monthly 
environmental condit ions between r i v e r  pools  and sample years .  Since ages I1 
and 111 were c o n s i s t e n t l y  present  i n  a l l  samples, subsamples were s e l e c t e d  from 
these  two groups f o r  comparison. Ten o r  fewer specimens from each age group were 
s e l e c t e d  by e l iminat ing  f i s h  showing abnormal growth. Each age group was weighed 
equal ly  and pooled (Table 12).  
Tota l  increments f o r  yea r s  combined i n  each pool based on October samples 
were 2.6, 3.1, 3.0 and 2.7 with a combined average o f  2.9 inches.  Pools 11 and 
13 had g r e a t e r  t o t a l  increments than  Pools 9 and 1 8  i n  a l l  years .  Pool 18 
exh ib i t ed  t h e  longes t  growing season and Pool 9 t h e  s h o r t e s t .  
T a b l e  12. Seasona l  cumula t ive  growth inc rement  f o r  channel. c a t f i s h  age groups 
I and  I1 from f o u r  p o o l s  o f  t h e  M i s s i s s i p p i  River from 1972-74. 
C a l c u l a t e d  inc rements  are e q u a l l y  we igh ted .  
Body l e n g t h  inc rement  i n  i n c h e s  
Pool  9 Pool  11 Pool 1 3  Pool  1 8  Me an 
May 
1972 . 2  
1973  . 3  
1974 .4 
J u n e  
1972 1 . 3  1 . 7  1 . 3  . 8  1 . 3  
1973  . 5  . 7  . 8  . 7  1 .0  
1974 . 8  . 7  .6  .6 . 7  
Me an .9  1.0 .9 . 7  .9 
J u l y  
1972 2.7 2 . 8  2.8 1 .6  .25 
1973 1 .4  1 . 5  1 .4  1 .5  1 .5  
19 74 1 . 5  1 .6  1 .2  1 . 4  1 .4  
Me an 1.9 2 .O 1 . 8  1 . 5  1 . 8  
August 
19 72 3 .0  3.0 3 .0  2.1 2.8 
1973  2 .0  2.0 2.0 2.1 2.0 
1974 2 . 6  2.4 2 . 3  2 . 3  2.4 
Mean 2.5 2 .5  2.4 2.2 2.4 
September 
19 72 3 . 1  3.1 3.2 2.2 2.9 
1973  2.5 3.0 2.9 2.6 2.8 
1974 2 .7  2 . 8  2 .8  2 .7  2 . 8  
Oc tober  
1972 a 3.2 3.2 2 . 3  2.9 
19 73 2.7 3.0 3.2 3.0 3.0 
1974 2 .4  3.0 2.6 2 . 7  2.7 
Mew. 2.6 3.1 3.0 2.7 2.9 
%o sample  was a v a i l a b l e .  
Growth increments f o r  pools  combined were g r e a t e s t  f o r  1973 and l e a s t  i n  
1974, but t h e r e  were d i f ferences  between pools .  Growth i n  Pools 9 and 11 was 
g r e a t e s t  during 1972 and slowest  i n  Pool 1 8  during 1972. 
Greatest  monthly growth f o r  pools combined occurred i n  1972 during June and 
Ju ly .  
Greatest  monthly growth f o r  combined pools and years  occurred during J u l y  
fo l loxed by August, June, September, May and October. Again, t h e r e  were wide 
d i f ferences  between pools  and years .  I n  1972, g r e a t e s t  growth occurred during 
t h e  months of June and Ju ly .  I n  1973, growth w a s  equal ly d i s t r i b u t e d  from May- 
August peaking i n  September. I n  1974, g r e a t e s t  growth occurred i n  August 
followed by J u l y ,  wi th  slow growth occurr ing  i n  June. 
Fewer d i f f e rences  were noted between pools than years .  For combined years  
peak growth occurred i n  a l l  pools  dur ing  J u l y .  June and August followed i n  
percentage o f  annual growth increment i n  a l l  bu t  Pool 18, where June growth w a s  
comparably low i n  1972. June growth i n  2972 i n  Pools 9, 11 and 1 3  was outstanding 
compa-ed t o  o t h e r  years  and i s  a t t r i b u t e d  l a r g e l y  t o  e levated  water  temperatures 
ea r ly  i n  t h e  yea r ,  
Considering l a t i t u d e  and l o c a t i o n ,  Pool 18, t h e  southern most pool ,  has t h e  
warmest water  temperature and longes t  season f o r  growth. This advantage, however, 
was apparently compensated by growth i n h i b i t i n g  f a c t o r s .  The primary f a c t o r  
suspected a t  p resen t  is competition from o t h e r  species .  Carp and drum were 
caught i n  g rea te r  numbers i n  b a i t  n e t s  i n  Pool 18 than i n  o the r  pools and 
appeared t o  be  pr imar i ly  important i n  r e t a r d i n g  c a t f i s h  growth. 
0-AGE C W N E L  CATFISH ABUNDANCE 
Young-of-the-year channel c a t f i s h  populat ions were sampled with o t t e r  t r awls  
and s h o r e l i n e  s e i n i n g  from July-October each year  t o  determine spawning success 
and develop a survey technique f o r  a s sess ing  year  c l a s s  abundance. 
'Trawl samples were c o l l e c t e d  with a 16 f t  modified semi-balloon o t t e r  t rawl  
by a t t ach ing  a 5 - f t  extension o f  L/8 inch Ace web t o  t h e  cod end. A minimum of  
10 hauls  were made monthly i n  each pool.  Tows l a s t e d  2 1/2 minutes and were 
p u l l e d  upstream a t  a v e l o c i t y  o f  about 4 knots .  Trawling was confined t o  the  
upstream por t ion  o f  each pool i n  main channel and main channel border  h a b i t a t s  
(Sternberg, 1970). Depth of tows va r i ed  from 8-15 f t .  
Seine haul co l l ec t ions  cons i s t ed  o f  semic i rcu la r  sweeps along t h e  s h o r e l i n e  
with a 6 x 30 f t  x 1 /4  inch drag  se ine .  A minimum of 25 hauls  were made monthly 
i n  each pool.  Sampling w a s  i d e n t i c a l  wi th  t h e  annual survyes conducted during 
September by t h e  Iowa Conservation Commission s i n c e  1967. 
Seine haul  s i t e s  were loca ted  throughout each pool and s e l e c t e d  s o  they 
inc luded a wide v a r i e t y  o f  r i v e r  h a b i t a t .  Many were loca ted  adjacent  t o  dredge 
s p o i l  depos i t s ,  bu t  f r e s h  depos i t s  were avoided. Bottom types included gravel ,  
c lean sand,  s i l t  and hard  mud. Bottom s lope  and depth var ied ,  but  s t e e p  s lopes ,  
deep ho les ,  beds o f  vegetat ion and obs t ruc t ions  were avoided. Several  problems 
precluded establ ishment  o f  permanent sampling s t a t i o n s .  New s p o i l  depos i t s  a t  
sampling s i t e s ,  s i l t  depos i t ion ,  s h o r e l i n e  eros ion  and monthly water l e v e l  
f luc tua t ions  caused d i f f i c u l t y  i n  r e t a i n i n g  s i t e s  s e l e c t e d  a t  t h e  s t a r t  o f  the  
s tudy.  When a l t e r e d  condit ions made s i t e s  unsui table ,  a l t e r n a t e  nearby s i t e s  
were sampled. 
Both t rawl  and s e i n e  haul  f i s h  c o l l e c t i o n s  were preserved L ~ L  19% lormalin 
f o r  examination. 
T W L  SAMPLES O F  8-AGE CATFZSfi POPULATIONS 
During t h e  3-year s tudy pe r iod  2,283 f i s h  were captured i n  708 t rawl  tows. 
Young channel c a t f i s h  was t h e  most prevalent  spec ies  represent ing  over 40% o f  t h e  
t o t a l  catch. Fourteen o t h e r  f i s h  spec ies  were i d e n t i f i e d .  Catch e f f o r t  (C/E) by 
t r awl ing  was h ighes t  i n  Pool 18, whi le  i n  t h e  o the r  pools  C/E was q u i t e  s i m i l a r .  
Gsand average C/E over a l l  yea r s  and months was .7, .8, 1.0 and 2.7 f i s h  p e r  tow 
i n  t h e  four pools ,  r e spec t ive ly .  Overal l  monthly d i s t r i b u t i o n  o f  C/E was 1.4 i n  
J u l y ,  1 , 7  i n  August, 1.5 i n  September and . 7  i n  October (Table 13). 
Variat ion i n  sampling condi t ions  with t h e  o t t e r  t rawl  between years  and 
months l imi t ed  i n t e r p r e t a t i o n  of yea r  cLass abundance t o  general  t r ends .  Catch 
e f f o r t  by t r awl ing  i n  Pool 9 showed t h e  1973 year  c l a s s  w a s  most abundant with 
a C/E of 1 .6  f i s h  pe r  tow followed by . 3  i n  1972 and .1 i n  1974. Highest C/E i n  
t h i s  pool was achieved i n  J u l y  and Augwt followed by inf requent  catches i n  
September and October. In Pool 11, more v a r i a t i o n s  occurred between the  monthly 
samples, bu t  C/E of yomg channel c a t f i s h  was h ighe r  i n  1972 and 1973 than 1974. 
Overall  mean C/E was 1.1 p e r  tow i n  1972 and 1973 compared t o  - 2  p e r  tow i n  1974. 
Trawl samples i n  Pool 1 3  showed t h e  1972 yea r  c l a s s  was prevalent  with a C/E o f  
1.6 f i s h  pe r  tow followed by 1 . 3  p e r  tow i n  1973 and -1 p e r  tow i n  1974. In 
Pool 18 h ighes t  C/E  was a t t a i n e d  i n  1973 with 2.3 f i s h  p e r  tow followed by 1.1 
p e r  tow i n  1972 and .6 per  tow i n  1974. 
Comparison o f  o v e r a l l  C/E values f o r  0-age channel c a t f i s h  with t h e  t rawl  
showed q u i t e  c l e a r l y  t h e  1975 year  c l z s s  more abundant than t h e  o t h e r  two groups. 
I n  f a c t ,  by ind iv idua l  pool samples, it was surpassed only once i n  Pool 1 3  during 
1972. The 1972 year  c l a s s  ranked second i n  abundance i n  t h e  t rawl  samples, while  
t h e  1974 yea r  c l a s s  was l e a s t  abundant i n  a l l  pools.  Minor monthly f l u c t u a t i o n s  
occurred i n  C/E by t r awl ,  but h ighes t  ca tch  success usual ly  occurred i n  August. 
Except f o r  1974, t h e  C/E o f  0-age f i s h  i n  t r awl  samples followed c a t f i s h  spawning 
e f f o r t  i n t e r p r e t e d  from commercial fishermen catch success .  The commercial catch 
success statistics i n  t h i s  season i n d i c a t e d  t h e  spawning season was longer and 
was more i n t e n s e  than  o t h e r  y e a r s .  Higher commercial catches t h i s  year  was 
a t t r i b u t e d  t o  i d e a l  water  temperature and r i v e r  s t a g e  i n  t r a d i t i o n a l  f i s h i n g  
grounds. 
Siza d i s t r i b u t i o n  o f  0-age c a t f i s h  catches were examined t o  determine i f  
v a r i a t i o n s  between years  were r e l a t e d  t o  var ied  environmental condit ions and 
observat ions o f  commercial ha rves t  during spawning. Length range of t h e  sample 
was i n t e r p r e t e d  t o  r e f l e c t  t h e  length  o f  spawning t ime,  while modes i n  t h e  
d is t r ibui t ion  were used t o  determine v a r i a t i o n s  i n  spawning i n t e n s i t y  and success.  
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Table 13.  Catch e f f o r t  of 0-age channel c a t f i s h  i n  trawl samples from four  
pools  o f  t h e  Miss iss ippi  River from 1972-74. 
Catch e f f o r t  i n  f i s h  p e r  trawl tow 
J u l y  August September October Me an 
1972 . 3  . 2  .6 --- . 3  
1973 2.2 3.0 --- 1.1 1.6 
--- --- --- 
.1 
Mean .9 1.1. .2 .4 .7  
Pool 11 
1972 1.2 1.5 1.0 .6 1.1 
19 74, .2 .2 .5 --- .2 
Mean .5 1 .4  . 7  .6 . 8  
POOL 13 
1972 .2 2.9 3 .3  --- 1.6  
1973 1.1 1.4  1.1 1.4 1.3 
--- 
. 3  --- .1 -1 
Mean .7  1.5 1.4 .5 1.0 
Pool 18 
1372 2.2 .5 2.1 .9 1.4 
1973 7.5 4.0 7.2 2.5 5 . 3  
1974 .5 4.1 1.1 --- 1.4 
Me an 3.4 2.9 3.5 1.1 2.7 
Pools combined 
1972 1.0 1 .3  1 .8  -4  1.1 
1973 2.8 2.8 2.2 1.5 2.3 
1974 . 3  1 . 2  .4  a .5 
Mean 1.4 1 . 7  1.5 . 7  1 .3  
Grand average 1.4 I. 7 1.5 .7  
a Less than .05 f i s h  p e r  haul .  
Grand average monthly body lengths  were 1.3,  1.9, 2.6 and 2.7 inches 
(Table 14).  Mean length  of young c a t f i s h  i n  Pool 18 was below average i n  a11 
samples except J u l y ,  1972, and September and October, 1973. Late spawning o r  
slow growth might exp la in  these  r e s u l t s .  Late spawning, as ind ica ted  by t h e  
presence of sma l l e r  f i s h ,  would lower mean length  values.  
Table 14. Mean t o t a l  length  o f  0-age channel c a t f i s h  captured by t rawl ing  i n  
four pools  of t h e  Miss i s s ipp i  River. Sample s i z e  i s  l i s t e d  i n  
pa ren thes i s .  
Tota l  body length  i n  inches 
Ju ly  August September October 
Pool 11 
1972 1 . 7  (18) 1 .8  (21) 2.7 (14) 2.7 ( 8) 
1973 1 .5  ( 3) 1.8 137) 2.8 ( 7) 2.9 (16) 
1994 1.0 ( 3) 2 .3  ( 3) 
Pool 1 3  
1972 2,O ( 2 )  2.1 (44) 2.4 C521 
19 73 1.1 (28) 1.8 (22) 2.9 C18) 3.3 (22) 
1974 2.0 ( 4) 2.2 C 1) 
Me an 1 .6  2.0 2.7 2.8 
Pool 18 
1972 1 .4  (26) 1 . 3  ( 8) 2.2 (32) 2 .5  (14) 
1973 3.1 (28) 1 . 8  (22) 2.9 C18) 3.3 (22) 
1974 * 8  ( 7 )  1.4 (61) 2.5 C17) 2.3 (28) 
Mean 1.1 L. 5 2.5 2.7 
Grand average 1 . 3  1.9 2.6 2.7 
Although most samples were t o o  small  f o r  i n t e r p r e t a t i o n ,  t h e  l a r g e r  samples 
exh ib i t ed  a v a r i e t y  o f  p a t t e r n s .  D i s t r i b u t i o n  o f  t h e  0-age catch i n  1973 during 
J u l y  and August i n  Pool 9 was skewed toward sma l l e r  f i s h  i n d i c a t i n g  successfu l  
spawning e a r l y  i n  t h e  season which decl ined  gradual ly  throughout t h e  remainder 
o f  t h e  season. Assuming spawning commenced at  6 5 ' ~ ,  Pool 9 water temperature 
was s u i t a b l e  fox spawning nea r  l June. Temperatures gradual ly  rose  t o  78' on 
12 June and remained above 70' f o r  t h e  season. In t h i s  in s t ance ,  water  tempera- 
t u r e  probably r e s u l t e d  i n  concentrated spawning e f f o r t  e a r l y  i n  t h e  season. 
The skewed d i s t r i b u t i o n ,  however, d id  no t  conform with catch information 
provided by fishermen. They i n d i c a t e d  no d i sce rnab le  peak i n  catch success i n  
Pool 9 t h a t  year .  The most probable cause f o r  t h i s  was fishermen were mostly 
unprepared f o r  f i s h i n g  i n  e a r l y  s t a g e s  and were c o l l e c t i n g  b a i t  f i s h  when 
spawning commenced. 
Total  length  d i s t r i b u t i o n  o f  0-age f i s h  i n  t rawl  samples i n  Pool 11 was 
uniform i n  1972 and bimodal i n  1973. The g r e a t e s t  frequency o f  occurrence i n  
1973 was among small f i s h ,  probably r e s u l t i n g  from l a t e ,  i n t ens ive  spawning. 
F la tness  o f  t h e  1972 Length d i s t r i b u t i o n  s u b s t a n t i a t e d  observat ions t h a t  no 
peak catch periods occurred during spawning. The 1973 season was charac ter ized  
by h i @  catches from 10-15 June followed by a sharp decl ine .  During t h i s  
pe r iod ,  water temperature reached 75'. 
Pool. 1 3  catches  of 0-age c a t f i s h  exh ib i t ed  s l i g h t  skewedness toward l a r g e r  
f i s h  i n  t h e  1972 d i s t r i b u t i o n  and f l a t ,  b e l l  shaped d i s t r i b u t i o n  i n  1973. The 
l a t t e r  m y  be  explained by h igher  water  l e v e l  m d  more gradual warming i n  1973. 
Observations of commercial catches were s i m i l a r  i n  both years  with spawning 
t ak ing  p lace  10-15 days e a r l i e r  i n  1.972. 
Length d i s t r i b u t i o n  i n  Pool 18 was very f l a t  i n  1972 with numerous small  
f i s h  appearing i n  l a t e  season samples. Poor spawning condi t ions  may have caused 
some delayed spawning, but  water  temperature d id  no t  exp la in  these  r e s u l t s .  
Temperature rose  r a p i d l y ,  i nc reas ing  from 60-70' during an 8 day pe r iod  (13-21 
May) ana remained above 70' t h e r e a f t e r .  Water l e v e l  decreased, remaining low 
a f t e r  June 1, and may have been a con t r ibu t ing  f a c t o r .  Commercial ha rves t  
observat ions ind ica ted  spawning commenced 20 May and continued through 10 June 
with peak a c t i v i t y  occurr ing  26-29 May. 
Length d i s t r i b u t i o n  o f  t h e  1973 ca tch  had no de f inab le  mode. This year ,  
temperature approached 65' on 25 May, dropped s l i g h t l y ,  then rose  s t e a d i l y  
30 May-14 June t o  78'. Water l e v e l  remained s t a b l e .  Commercial ha rves t  began 
1 June, increased  7-8 June t o  a high 10-15 June and dropped sharply  following a 
cold r a i n .  After  15 June water l e v e l  rose  about 12 inches and temperature 
decreased from 78' t o  73'. 
Samples i n  1974 had a s h o r t ,  normal d i s t r i b u t i o n .  Harvest o f  spawning f i s h  
t h i s  year  began 24-26 May, inc reas ing  4-10 June and continued through 30 June. 
Water temperature during t h i s  pe r iod  cont inual ly  f l u c t u a t e d  r a i s i n g  gradual ly  
from 65' t o  73'. The drop o f  water  temperature from a high of 71' on 6 June was 
a s soc ia t ed  with r i s i n g  water  l e v e l  immediately fol lowing decreased water  l e v e l s .  
During t h e  s tudy per iod  15,494 f i s h  were captured i n  1,424 s e i n e  hauls  i n  
a l l  pools.  Twenty-three f i s h  spec ies  were i d e n t i f i e d .  Channel c a t f i s h  young 
made up s l i g h t l y  more than 7% of  t h e  numerical sample, ranking t h i r d  i n  catch 
importance. Catch e f f o r t  was too  low i n  Pools 9 ,  11, and 1 3  f o r  v a l i d  compari- 
sons o f  yea r  c l a s s  abundance. Maximum C/E i n  these  pools was . 8  f i s h  p e r  haul ,  
and no 0-age c a t f i s h  were c o l l e c t e d  during 14 o f  t h e  27 sampling e f f o r t s  
(Table 15) .  Seine samples i n  Pool 18 were more conclusive with C/E ranging up 
t o  24.9 f i s h  p e r  h a u l ,  with f i s h  found i n  a l l  samples. The s e i n e  samples i n  
Pool 18 ind ica ted  t h e  1974 year  c l a s s  was s t r o n g e s t  followed i n  importance by 
1973 and 1972. A g r e a t  po r t ion  of t h e  o v e r a l l  s t r e n g t h  o f  t h e  1974 year  c l a s s  
was from t h e  24.9 f i s h  p e r  tow captured i n  August, 1974. In comparison with 
t rawl  samples i n  t h i s  pool ,  r e l a t i v e  yea r  c l a s s  s t r e n g t h  was exac t ly  opposi te .  
But, i f  t h e  August, 1974 sample was excluded, then t h e  1973 year  c l a s s  was most 
abundant, t h e  same as with t rawl  samples. 
Table 15. Catch e f f o r t  o f  0-age channel c a t f i s h  by shore  s e i n e  i n  four  pools o f  
t h e  Miss iss ippi  River. 
Catch e f f o r t  i n  f i s h  p e r  haul  
August September October Me an 
Pool 9 
1972 - - 
1973 .I 
1974 . 2  
Mean , L 
Pool 11 
1972 -- 
1973 . 7  
1974 . 2  
Mem. . 3  
Pool 1 3  
19 72 .1 
19 73 .8 
1974 -- 
Po01 18 
1972 .l 
1973 1.5 
1974 24.9 
Mean 8.8 
Grand average 2.4 .2 . 8  1.1 
a C/E was l e s s  than .05 f i s h  p e r  haul .  
Pool d i f f e rences  i n  C/E may have r e s u l t e d  from physica l  c h a r a c t e r i s t i c s  of 
t h e  r i v e r  and r e l a t i v e  e f fec t iveness  o f  sampling gear  f o r  0-age c a t f i s h  under 
va r i ed  condit ions a s  well  a s  populat ion d e n s i t i e s .  Pool 9 water  is c l e a r  with 
abundant clean,  s h i f t i n g  sand depos i t s  along t h e  s h o r e l i n e  o f  t h e  main channel. 
Conversely, Pool 1 8  is t u r b i d  and cha rac te r i zed  by s i l t  depos i t s .  
Var ia t ion  i n  monthly C/E was r e l a t e d  mostly t o  numerical populat ion dens i ty  
and gea r  v u l n e r a b i l i t y .  'Ihe l ack  of f i s h  i n  J u l y  was a t t r i b u t e d  t o  small  body 
s i z e .  Fish were not  l a r g e  enough t o  be  captured i n  1/4 inch mesh ma te r i a l  a t  
t h a t  t ime. Although, August was most product ive ,  escapement remained a problem, 
and a l a r g e  percent  o f  f i s h ,  more s o  i n  some years  than o t h e r s ,  passed through 
t h e  se ine .  Declining C/E i n  September and October were r e l a t e d  both t o  lower 
numbers i n  population and autumnal movement i n t o  deeper water.  The l a t t e r  w a s  
p a r t i c u l a r l y  t r u e  i n  upstream pools during October. High water  and changing 
shore l ines  a l s o  reduced e f fec t iveness  o f  shore  se in ing .  During some sampling 
pe r iods ,  s u i t a b l e  haul  s i t e s  were no t  a v a i l a b l e  and a l t e r n a t e ,  l e s s  productive 
s i t e s  were s u b s t i t u t e d .  
Differences i n  length  d i s t r i b u t i o n  of f i s h  captured by se in ing  and t r awl ing  
r e s u l t e d  l a r g e l y  from s i z e  s e l e c t i v i t y .  Few f i s h  < 2 inches were captured by 
s e i n e ,  whereas t rawl  samples included indiv iduals  i n  pos t l a rva l  development 
measuring .6 inches. 
Mean length by month f o r  pools  and years  combined were 2 . 3 ,  2.6 and 2.9 f o r  
August-October (Table 16 ) .  Mean Length o f  f i s h  i n  August samples, being b iased  
by t h e  lack o f  small f i s h  were l a r g e r  i n  a31 pools than samples c o l l e c t e d  by 
t rawl ing .  October samples a l s o  d i f f e r e d  from f i s h  co l l ec ted  by t rawl ing .  
Sampling e r r o r  was l a r g e l y  respons ib le  because o f  small  sample s i z e .  
Se ine  s m p l e s  were considerably l e s s  r e l i a b l e  than t rawl  samples because of 
these  f ac to r s  and i t  remains doubtful  i f  t h i s  type  o f  sampling i s  appl icable  t o  
assessment of year  c l a s s  abundance. 
AGE STRUCTURE OF BAIT NET CATCHES 
The nwnber of channel c a t f i s h  i n  each age group captured with b a i t  n e t s  w a s  
est imated by ex t rapo la t ing  aged subsamples i n  proport ion t o  length-frequency 
d i s t r i b u t i o n  i n  each month. Mesh s i z e  used w a s  s i z e  s e l e c t i v e  and few f i s h  < 6 
inches t o t a l  body length  were taken. Consequently, age I c a t f i s h ,  as evidenced 
i n  year  c l a s s  d i s t r i b u t i o n s  o f  b a i t  n e t  catches were no t  h ighly  vulnerable t o  
capture u n t i l  l a t e  i n  t h e  sampling season.  Most age I1 c a t f i s h  exceeded 6 inches 
and d id  not escape. Age I11 and o l d e r  c a t f i s h  became progress ive ly  more ava i l ab le  
t o  comnercial ha rves t  as they reached t h e  1 3  inch s i z e  limit. As a r e s u l t ,  ages 
11 and I11 dominated b a i t  n e t  catches.  
Monthly age frequency of the  catch was pooled by yea r  a t  each loca t ion  
(Table 17).  Result ing age d i s t r i b u t i o n  f o r  combined pools and years  w a s  24% age 
I ,  44% age 11, 26% age III and 6% age I V .  Young-of-the-year and ages V - I X  each 
represented  l e s s  than .05% of t h e  ca tch .  Age I1 was most abundant i n  a l l  pools  
i n  1972, and age 111 dominated t h e  catch i n  1973. In 1974, age I was most 
abundant i n  a l l  but  Fool 9 where age I1 was somewhat h igher .  
Except f o r  Pool 18, a l l  l oca t ions  exh ib i t ed  s i m i l a r  t rends  i n  yea r  c l a s s  
abundance. The 1970 and 1973 y e a r  c l a s s e s  were above average while  o ther  year  
c l a s s e s  were below. Pool 1 8  d i f f e r e d  i n  t h a t  t h e  1969 year  c l a s s  was equal ly  
important as t h e  1970 year  c l a s s .  This group was low i n  abundance i n  o the r  
pools.  Slower growth i n  Pool 18 r e s u l t i n g  i n  a  s l i g h t l y  lower v u l n e r a b i l i t y  o f  
age I11 t a  ~ommercial  f i s h i n g  was t h e  causa t ive  f a c t o r .  
m e  bes t  o v e r a l l  year  c l a s s  was i n  1973 which ranged 42-138% above t h e  mean. 
The 1970 year  c l a s s  was second, ranging from 45-109% above average. The poorest  
yea r  c l a s s  occurred i n  1971 and ranged from 31-59% below t h e  mean. 
2 3  
T a b l e  16 .  Mean body l e n g t h  o f  0-age channe l  catfish c a p t u r e d  by s h o r e  s e i n i n g .  
Sample s ize is  l i s t e d  i n  p a r e n t h e s i s .  
T o t a l  body l e n g t h  i n  i n c h e s  
August September October  
Pool  9 
1972 
19 73 2.6 ( 4) 
1974 2.4 ( 6) 2.6 ( 1 )  
Mean 2.5 2.6 
Pool  11 
1972 
19 73 2.5 ( 26) 2.7 ( 3) 
19 74 2.2 ( 7) 2.6 (12) 
Me an 2.4 2.7 
Pool 1 3  
19 72 2.6 ( 2) 2.1 (11) 
1973  2 . 3  ( 2 1 )  2.9 ( 2) 
1974 
Me an 2 .5  2.5 
Poo l  1 8  
1972 1.6 ( 4) 2.6 3) 2.2 ( 1) 
1973 2 .3  ( 49) 2.8 (21) 2.8 (220) 
1974 1 .9  (254) 2 . 3  (38) 2 . 3  ( 28) 
Me an 1.9  2.6 2.4 
Grand average  2.3 2 .6  2.9 
Table 17. Age frequency d i s t r i b u t i o n  i n  percent  f o r  channel c a t f i s h  captured 
i n  b a i t  n e t s  from four  pools  of t h e  Miss i s s ipp i  River. 
Number Percent occurrence i n  age c l a s s  
i n  
sample 0 I I1 I11 I V  V V I  VII VIII I X  
Pool 9 
19 72 2,381 Il 84 5 
1973 2,354 19 27 53 1 
19 74 9 74 34 41 12 1 3  
Pool 11 
1972 
Pool 1 3  
1972 2,632 9 70 19 2 
1973 4 39 I. 5 32 49 3 1 
19 74 1,972 39 23 21 17  a 
Pool 18 
19 72 1,908 7 63 30 a a 
1973 758 1 1 3  31 41 14 a 
19 74 1,169 57 20 11 12 a 
Pools combined 
19 72 14,033 10 76 14 1 a a 
19 73 3,898 a 19 28 48 5 a a a a 
19 74 4,583 45 28 16 12 a a 
a Less than .5% frequency occurrence. 
Bait n e t  catches cons i s t ed  l a r g e l y  of ages 1 1 - I V ,  i n d i c a t i n g  t h e  b e s t  age 
d i s t r i b u t i o n  d a t a  obta ined  by t h i s  sampling method was 1970-1972. Small sample 
s i z e  made year c l a s s  s t r e n g t h  l e s s  p r e d i c t a b l e  a t  each end o f  t h i s  range. 
Young-of-the-year t rawl  and s e i n e  sampling from 1972-74 w a s  no t  comparable with 
b i a t  n e t  catches.  Comparisons, however, were made wi th  September young-of- 
the-year  s e i n i n g  surveys conducted annually by t h e  Iowa Conservation Commission 
s i n c e  1967. 
Both b a i t  n e t t i n g  and t h e  September survey ind ica ted  a s t r o n g  y e a r  c l a s s  i n  
1970 followed by poor production i n  1971 and 1972 i n  a l l  pools ,  but  d iscrepencies  
occurred i n  r e l a t i v e  abundance, p a r t i c u l a r l y  during poor years .  This was 
a t t r i b u t e d  t o  sampling e r r o r  i n  0-age sampling as t h e r e  w a s  wide C/E v a r i a t i o n  
i n  ind iv idua l  hau l s .  
CAUSES FOR VARIATIONS IN YEAR CLASS ABUNDANCE 
The d a t a  s t rong ly  ind ica ted  year  c l a s s  abundance among channel c a t f i s h  
populat ion,  as i n  most o the r  f i s h  s p e c i e s ,  was e s t ab l i shed  during t h e  f i r s t  
year  o f  l i f e .  Changing rank i n  r e l a t i v e  abundance of age I and o l d e r  f r s h  never 
occurred i n  t h e  samples. This was demonstrated by t h e  comparatively g rea te r  
abundance o f  t h e  1970 year c l a s s  first noted i n  September seine haul  surveys a t  
age 0 and observed l a t e r  i n  b a i t  n e t  catches.  
Accepting t h i s  hypothesis ,  t h e  next  s t e p  was t o  e s t a b l i s h  c r i t i c a l  poin ts  
a f f e c t i n g  channel c a t f i s h  yomg production. Catch e f f o r t  i n  monthly 0-age 
samples, although not  t o t a l l y  r e l i a b l e  because of sampling e r r o r ,  indica ted  t h e r e  
was no s i g n i f i c a n t  changes i n  r e l a t i v e  abundance between pools o r  years  from 
July-October. Thus, establ ishment  of yea r  c l a s s  abundance was presumed t o  occur 
a t  spawning. 
P e s t i c i d e  content i n  ova r i e s  and pa ras i t i sm o f  ovar ies  were el iminated as  
inf luencing  f a c t o r s .  P e s t i c i d e s  were found i n  very low concentrat ions and ovarian 
p a r a s i t e s  were never  found, although they  were observed e a r l i e r .  
Sedimentation and water c l a r i t y  a re  known t o  inf luence  spawning and s i l t  
t u r b i d i t y  i s  genera l ly  accepted a s  a  c r i t i c a l  f a c t o r  i n  t h e  vu lne rab i l i ty  o f  
f i n g e r l i n g  c a t f i s h  t o  p reda to r  spec ies .  Water c l a r i t y  decreased progress ive ly  
downstream as  s i l t a t i o n  and s i l t  t u r b i d i t y  increased .  This parameter was not  
e f f e c t i v e l y  measured i n  t h e  s tudy because o f  t h e  v a r i a t i o n  complexity among 
ind iv idua l  pools .  But, t u r b i d i t y  was most c e r t a i n l y  involved i n  t h e  t r end  
toward h igher  c a t f i s h  populat ions i n  southern pools .  
Water temperature and water  l e v e l  f luc tua t ions  were a l s o  considered 
important f a c t o r s .  Water temperature had a s t r o n g  inf luence  on spawning 
chronology and i n t e n s i t y .  Spawning usua l ly  began when mean d a i l y  water  tempera- 
t u r e  reached 6 5 ' ~ .  Spawning a c t i v i t y  a l s o  changed with water  temperature 
(Figure 2 ) .  Nei ther  spawning time nor length o f  t h e  spawning per iod  was 
a s soc ia t ed  with year  c l a s s  abundance. For example, t h e  1973 season was judged 
from commercial catch success t o  be s h o r t e s t  bu t  r e s u l t e d  i n  a  s t ronger  year  
c l a s s  than 1974 i n  which spawning was e a r l i e r ,  longer and more in t ense .  
Water l e v e l  apparently a f fec ted  f i s h i n g  e f f o r t  during t h e  spawning per iod  
more than i t  a f fec ted  spawning and s u r v i v a l  o f  0-age c a t f i s h .  Water l e v e l  would 
a f f e c t  spawning a c t i v i t y  and ha tching  success ,  e s p e c i a l l y  i f  water  l e v e l s  f e l l  
d r a s t i c a l l y  during t h e  spawning per iod  leaving nes t  s i t e s  above t h e  water l i n e .  
Chances of  t h i s  happening i n  ca ta s t roph ic  proport ions a re  remote with present  
opera t ional  procedures used by t h e  Corps o f  Engineers t o  maintain t h e  navigat ion 
system. 
Although various water  l e v e l  f l u c t u a t i o n  p a t t e r n s  were apparent when year  
c l a s s  abundance was determined (Table 18) ,  no p a r t i c u l a r  a s soc ia t ion  between 
yea r  c l a s s  s t r e n g t h  was conclusive. The 1970 and 1971 c a t f i s h  year  c l a s ses  were 
opposi te  i n  abundance, but  water l e v e l s  from May through October were nea r ly  
i d e n t i c a l .  Moderate sp r ing  l e v e l s  dec l ined  from mid-Jme through J u l y  and remained 
low through t h e  remainder of t h e  summer both years .  0-age c a t f i s h  production a l s o  
d i f f e r e d  i n  1973 and 1974, bu t  water  l e v e l  f luc tua t ions  were s i m i l a r .  Water 
l e v e l s  dec l ined  during May and June,  1973 bu t  increased  during t h i s  per iod  i n  1974, 
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Figure 2 .  Water temperature i n  O F  and channel c a t f i s h  spawning chronology from 
May through June i n  1972-74.  

remaining s l i g h t l y  h igher  than 1973 t h e  remainder o f  t h e  year .  Surveys revealed  
production was higher  i n  1973 than 1974. I t  was the re fo re  concluded t h a t  
n e i t h e r  high nor  low water years  in su re  establ ishment  o f  an abundant year c l a s s  
among channel ca t  f i s h  populat ions.  
Results  o f  t h i s  s tudy suggest  q u i t e  conclusively t h e r e  if nci f a c t o r  
completely respons ib le  f o r  v a r i a t i o n s  i n  year  c l a s s  abundance and f a c t o r s  o t h e r  
than those measured were more important i n  0-age channel c a t f i s h  production. 
Among parameters not  considered a r e  adul t  populat ion dens i ty ,  abundance of 
p reda to r  and competator spec ies ,  food ava i l ab i l i . t y ,  and quan t i ty  and q u a l i t y  of 
spawning h a b i t a t .  
Adult populat ion dens i ty  o f  channel c a t f i s h  a r e  known t o  f l u c t u a t e .  This 
was c l e a r l y  i l l u s t r a t e d  by varying s i z e  composition of t h e  commercial catch. 
Contr ibut ion o f  small f i s h  (under 15 inches) annually var ied  from 65-90% i n  some 
pools  (Schoumacher, 1964, 1965; Helms, 1967). Monson (1947) found only 50% of  
t h e  channel c a t f i s h  i n  Pool 9 reached matur i ty  a t  15 inches i n  body length .  
The presence o f  predator  and competator f i s h  species  was documented by t h e i r  
abundance i n  0-age sample r e s u l t s .  
Food a v a i l a b i l i t y  may be a  primary con t r ibu t ing  f a c t o r  t o  t h e  su rv iva l  o f  
0-age channel c a t f i s h .  Condition f a c t o r s  o f  6-12 inch c a t f i s h  were g r e a t e r  i n  
1973 than i n  1972 o r  1974, i n d i c a t i n g  g r e a t e r  food supply. Se ine  and t rawl  
surveys correspondingly i n d i c a t e d  higher  populat ion l e v e l s  of 0-age channel 
c a t f i s h  i n  1973. 
Although diminishing h a b i t a t  may not have reached a c r i t i c a l  s t a g e ,  it  w i l l  
s u r e l y  do so  i f  t h e  present  l o s s  r a t e  p r e v a i l s .  Channel maintenance a c t i v i t i e s  
by t h e  U.S. Army Corps o f  gngineers ,  p a r t i c u l a r l y  with respect  t o  dredge s p o i l  
d isposa l  p r a c t i c e s ,  md continuing s i l t  depos i t ion  i n  off-channel h a b i t a t  s ince  
cons t ruc t ion  of navigat ion  dams i n  t h e  mid-1930's has r e s u l t e d  i n  continuous 
h a b i t a t  l o s s .  Inundation of s t q  f i e l d s  and s t e e p  cut  banks, primary spawning 
h a b i t a t s ,  w a s  p a r t i a l l y  compensated i n  some regions  by r ip - rap  shore  p ro tec t ion ,  
e s p e c i a l l y  where l a r g e  boulders were used. The c a v i t i e s  c rea ted  by spaces between 
l a r g e  rocks a r e  known t o  be  used f o r  spawning s i t e s .  
SURVEY METHODS FOR DETERMINATION OF YEAR CLASS STRENGTH 
Variat ions i n  yea r  c i a s s  abundance of channel c a t f i s h  u l t ima te ly  a f f e c t s  
h a r v e s t ,  t h e r e f o r e  advanced i d e n t i f i c a t i o n  o f  t h e s e  harves t  f l u c t u a t i o n s  would 
be use fu l  f o r  p r e d i c t i n g  commercial catch p o t e n t i a l .  Bai t  n e t t i n g ,  shore  
s e i n i n g  and t r awl ing  were found t o  have p r e d i c t i v e  capab i l i ty .  
Bait n e t t i n g  was most r e l i a b l e ,  but  a l s o  had t h e  disadvantage o f  r equ i r ing  
i n t e n s i v e  sampling e f f o r t .  The study ind ica ted  n e t t i n g  over a  seve ra l  month 
regimen was necessary t o  minimize seasonal  b i a s .  Spring and f a l l  co l l ec t ions  
must be included t o  c o l l e c t  a  broad spectrum o f  age groups i n  o rde r  t o  make v a l i d  
comparisons between year  c l a s ses .  This method a l s o  requi red  determinat ion of age 
frequency. 
Since year  c l a s s  s t r eng th  was determined during t h e  ha tching  s t a g e ,  t h e  
s implest  method of p r e d i c t i n g  f u t u r e  crops of c a t f i s h  was t o  es t imate  spawning 
success .  Shore se in ing  and t r awl ing  were both e f f e c t i v e .  Shore se in ing ,  however, 
had seve ra l  l i m i t a t i o n s .  Wide v a r i a t i o n  between indiv idual  hau l s  made t h e  
obta in ing  of r e l i a b l e  sample s i z e s  impract ica l  The 25 s e i n e  hauls  p e r  sample 
seemed t o  produce dependable r e s u l t s  most o f  t h e  time and could be accomplished 
by a two-man crew i n  one work day. 
Young-of-the-year c a t f i s h  were not  vuLnerable t o  shore  s e i n e  hauls  because 
of small body s i z e  using 1/4 inch mesh web u n t i l  September, ana i n  some years 
escapement of small  f i s h  continued even l a t e r .  By October, p a r t i c u l a r l y  i n  t h e  
northern poo l s ,  seasonal  movement i n t o  deeper waters  made shore  se in ing  l e s s  
p r a c t i c a l ,  Shore s e i n i n g  as a  sampling technique should be  l imi t ed  t o  September. 
Establishment o f  permanent sampling s t a t i o n s  was impossible because o f  
changing shore l ine  conf igura t ion  and water Level f luc tua t ion .  Mild f looding 
of ten  el iminated sampling s i t e s .  
Trawling, on the  o t h e r  hand, captured g r e a t e r  numbers o f  0-age c a t f i s h  and 
seemed l e s s  a f fe6ted  by environmental changes. Trawling captured 0-age c a t f i s h  
throughout July-October. Catch e f f o r t  was g r e a t e s t  i n  August and l e a s t  i n  
October, making J u l y  through September t h e  most des i r ab le  months f o r  t rawl  
sa?pling, Less v a r i a t i o n  i n  catch between ind iv idua l  h a u l s  was experienced i n  
t rawl ing  than by se in ing .  A minimum of 15, 2.5 minute tows were u t i l i z e d  and t h e  
sample s i z e  employed seemed s a t i s f a c t o r y .  
The range i n  C/E between pools was not  as  grea t  f o r  t rawl ing  as with shore 
se in ing ,  but h a b i t a t  d i f ferences  wi th in  pools continued t o  preclude d i r e c t  
comparisons. Both survey techniques requi red  comparisons between years  as well 
as wi th in  pools f o r  p rec i se  comparison o f  r e l a t i v e  yea r  c l a s s  abundance. 
Discre te  populat ions o f  channel c a t f i s h  occur i n  nea r ly  a l l  navigat ion pools  
of t h e  Miss iss ippi  River bordering Iowa, but  t h e  v i t a l  s t a t i s t i c s  of these  
populat ions r a r e l y  showed s i g n i f i c a n t  d i f f e rences .  Collect ions o f  young channel 
c a t f i s h  ind ica ted  t h a t  year  c l a s s  abundance i n  a  reach o f  s tream was i n d i c a t i v e  
o f  t h e  e n t i r e  s tream. When young were abundant o r  sca rce  i n  one pool they 
usual ly  occurred a t  t h e  same magnitude i n  o the r  pools .  These r e s u l t s  s t rongly  
ind ica ted  t h a t  t h e  f a c t o r  c o n t r o l l i n g  spawning success p reva i l ed  throughout t h e  
e n t i r e  stream. 
The most c r i t i c a l  per iod  i n  t h e  e a r l y  l i f e  s t ages  o f  c a t f i s h  reproduction 
was during egg incubation.  Sedimentation and water temperature were i d e n t i f i e d  
as  t h e  most important f a c t o r s ,  but not  t h e  only f a c t o r  e f f e c t i n g  yea r  c l a s s  
s t r e n g t h .  Spawning length and i n t e n s i t y  were no t  important i n  t h e  determination 
of year  c i a s s  s t r e n g t h ;  the most abundant year  c l a s s  occurred during t h e  s h o r t e s t  
spawning season. Water l eve l  f l u c t u a t i o n ,  excluding gross dec l ine ,  d id  not  
inf luence  spawning success ,  
Results of t h e  s tudy suggested conclusively mul t ip le  f a c t o r s  cont ro l  year  
c l a s s  abundance of c a t f i s h  i n  t h e  Miss iss ippi  River and these  f a c t o r s ,  both 
environmental and b io log ica l  a r e  probably uncont ro l lable  f o r  changing spawning 
success .  However, l o s s  o f  spawning h a b i t a t  i s  becoming a more important f a c t o r  
each year .  
The a f f e c t s  o f  year  c l a s s  s t r e n g t h  on f u t u r e  commercial c a t f i s h  ha rves t  
could be p red ic t ed  by seve ra l  sampling methods. Bait  ne t  sampling o f  immature 
c a t f i s h  populat ions proved most r e l i a b l e ,  but a l s o  t h e  most in t ens ive  and cos t ly .  
Trawling was recommended as  t h e  most p r e c i s e  f o r  sampling 0-age populat ions and 
p r e d i c t i n g  year  c l a s s  abundance. 
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